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Abstract 
Chuo Expressway is one of the main arterial expressways connecting between Tokyo and Nagoya through some resort areas and 
mountainous areas, so the traffic volume on the expressway reaches to 100,000 per day on holiday and weekends. The traffic 
congestions, which have more than 30 km length, occur frequently under the heavy traffic volume. As a measure for reducing 
traffic congestion at the Kobotoke Tunnel on the Chuo Expressway bound for east, the arrangement of operational lanes on a trial 
basis for the period of one year and two months from 28th Jan, 2010 to the end of March, 2011. This is the first trial of such kind 
in Japan. The distinctive feature of this trial is how the operational lanes are shifted. This section of the expressway has two 
mainline and one climbing lane is not in high use and does not significantly enhance the traffic capacity of this section. During 
this period, the climbing lane is used as the slow lane and the original passing lane as the third operational lane. At the exit of the 
climbing lane, it returns to the original dual carriageway arrangement. In this way, three lanes are fully utilized to enhance the 
capacity of this section. This trial arrangement is so far proving its effect of preventing or alleviating traffic congestion. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The Chuo Expressway links Tokyo, the capital of Japan, to major tourist spots such as Mt. Fuji (see Figure 1). 
Unlike other expressways connecting Tokyo to the rest of the country, this expressway has at least two lanes in 
either direction for its entire length. In the approach to the Kobotoke Tunnel (about 50 km from Tokyo), the uphill 
side of this section of the expressway suffers from congestion. 
As a measure to alleviate congestion at this bottleneck, we began testing the use of the climbing lane on the uphill 
side of the expressway as a standard auxiliary lane on 28th January 2010 (see Figure 2). In summary: 
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The climbing lane was treated as a standard auxiliary lane, resulting in the uphill side of this section of the 
expressway having three standard lanes. 
At the start of the three-lane section, the expressway expands to include an extra lane next to the central 
reservation. In the test, this became the inner lane (which is the right-hand lane in Japan). 
At the end of the three-lane section, the outer lane (which is the left-hand lane in Japan) narrows until the 
expressway has only two lanes again. 
This part of the expressway can generally be described as being an auxiliary-lane section for which an inner 
lane is added at the start and the outer lane narrows at the end. 
The first of its kind to be used on a multi-lane expressway in Japan, this auxiliary-lane section is intended to 
reduce congestion. 
This paper describes an analysis of the auxiliary-lane section’s effectiveness in reducing congestion that was 
performed based on data derived from a field survey conducted during the test. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Location of the Chuo Expressway and the Kobotoke Tunnel 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 Overhead view of the test section 
2. General conditions of the test section 
2.1. Grade 
Figure 3 shows a schematic diagram of the part of the Chuo Expressway that includes the test section and the 
Kobotoke Tunnel. This part of the expressway has a 4.7-kilometer continuous uphill slope with a maximum grade of 
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4.5%. Located below a point about 400 m away from a sag is a 1.8-kilometer section of the expressway that has 
sufficient width for an extra lane. This extra lane was used as a climbing lane for low-speed vehicles from 
November 2007 until the start of the test. The Kobotoke Tunnel starts about 400 m after the end of the climbing lane. 
The tunnel is about 2 km long, and the terrain begins to slope downward near the tunnel’s exit. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 Schematic diagram of the part of the Chuo Expressway that includes the test section and the Kobotoke 
Tunnel 
 
2.2. Traffic volume and congestion status 
Table 1 shows the figures for the annual average daily traffic, the congestion frequency, the congestion length, 
and the congestion duration in 2007, 2008, and 2009. These figures indicate the following. 
This section of the expressway exhibits the characteristics of a sightseeing road as the traffic volume on 
weekends and holidays is higher than that on weekdays. 
As a result of the March 2009 modification of the conventional expressway toll system (which had then 
been in operation for 40 years or more), the volume of traffic using this section of the expressway greatly 
increased. 
Although the congestion frequency remained almost the same in 2009 as it was in 2008, the congestion 
length and duration increased. 
 
Table 1 Traffic- and congestion-related indices 
 
Year 
Annual average daily traffic (vpd) Congestion-related indices 
Weekdays 
Weekends 
and 
holidays 
Average Frequency 
Length (km) Duration (h) 
Total Average Total Average 
2007 24,914 31,161 26,916 79 1,443 18.26 414 5.2 
2008 25,047 31,265 27,052 101 1,433 14.19 474 4.7 
2009 24,607 34,917 27,996 104 1,698 16.33 572 5.5 
 
3. Traffic conditions during congestion, and the purpose of the auxiliary lane 
3.1. Traffic conditions during congestion 
Traffic congestion in the two-lane section starts along the inner lane because of heavier traffic (approximately 
somewhat over 60% of vehicles) on the inner lane. Then, the outer lane also becomes congested at almost the same 
time when some vehicles on the inner lane start moving to the outer lane. It is reported that once traffic congestion 
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occurs, traffic volume thereafter can be derived from a queue discharge flow rate, and that the traffic volume during 
congestion is less than the traffic volume before the occurrence thereof (Koshi 1985; Koshi et al. 1992). 
Table 2 shows the average traffic volume at 12 bottlenecks in two-lane sections in Japan (Okamura et al. 2000). 
In Japan, traffic congestion is defined as being traffic conditions where vehicles run at a five-minute average speed 
of 40 km per hour or less for 15 minutes or more. The maximum flow rate before congestion (herein referred to as 
"capacity before congestion") is defined as being a flow rate for 15 minutes immediately before the traffic 
congestion, excluding the initial five minutes after the five-minute average speed lowers to 40 km per hour or less. 
The queue discharge flow rate (herein referred to as "capacity during congestion") is defined as the average flow 
rate during the entire time from the occurrence of congestion (speeds of approximately 40 km per hour or less) to the 
time when it is mitigated (when traffic speed increases).    
Based on the assumption that allowable traffic capacity in non-intersecting areas is about 2,000 vehicles per hour 
per lane, the total capacity before congestion for the two lanes is about 80%, and the total capacity during 
congestion for the two lanes is about 70%. The capacity before congestion on the inner lane was about 1,860 
vehicles per hour, similar to the allowable traffic capacity. However, the traffic volume on the outer lane during 
congestion was reduced to 1,290 vehicles per hour, about two thirds of the allowable traffic capacity.  In other 
words, the average inner-lane utilization rate was 59% for 15 minutes immediately before the occurrence of traffic 
congestion. This indicates the unbalanced use of the lanes during congestion. Traffic congestion occurred before 
traffic on the outer lane reached its allowable traffic capacity during congestion. Because of this, different from the 
total traffic volume on the two lanes, the traffic volume on the outer lane during congestion was almost similar to 
the traffic volume on the outer lane after congestion when the total traffic volume on the two lanes declined and then 
the queue was discharged. Therefore, it is expected to increase the total capacity before congestion on the two lanes 
by utilizing the outer lane effectively, in other words, by rectifying the lane utilization rate.   
 
Table 2 The average traffic capacity at 12 bottlenecks in two-lane sections in Japan 
 
 
Capacity before congestion Capacity during congestion 
Outer lane Inner lane 2 lane total Outer lane Inner lane 2 lane total 
Capacity (vph) 1,290 1,860 3,150 1,300 1,480 2,780 
Lane utilization rate 41% 59% - 47% 53% - 
 
3.2. Data through observation in the test section 
Even in the test section, when the volume of traffic increases, vehicles begin to slow due to the long uphill slope 
and the sight of the approaching tunnel, resulting in congestion. Figure 4 shows a time-series graph of traffic volume, 
speed, and inner-lane utilization based on the 5-minute interval data that were obtained on 2nd September 2007 
(prior to the test) from vehicle detectors positioned at three locations: near the bottleneck (at KP 40.43); upstream of 
the bottleneck (at KP 41.21); and downstream of the bottleneck (at KP 38.78). The relationship between the traffic 
volume and the inner-lane utilization rate during non-congestion periods at KP 40.43 on the aforementioned date is 
shown in Figure 5. The positioning of the detectors is shown in Figure 3. As described in the previous section, 
during the period of increased traffic volume prior to the congestion period, the inner-lane utilization rate was about 
60%, suggesting that drivers exhibit a bias toward using the inner lane during this period. The figures also indicate 
that vehicles reduced speed at KP 40.43, and then increased speed again at KP 38.78. 
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Figure 4 Time-series graph of traffic volume, speed, and inner-lane utilization (2nd September 2007) 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 Relationship between traffic volume and inner-lane utilization (at KP 40.43; 2nd September 2007) 
 
3.3. Objectives of adding an auxiliary lane 
Measures to alleviate traffic congestion include the addition of an auxiliary lane with a view to correcting lane 
use and increasing capacity. A common method used to create an auxiliary lane on Japan’s multi-lane expressways 
is to add an outer lane that serves as a climbing lane and later merges with the lane next to it. An alternative method 
is to add an inner lane instead, but still have the outer lane merge with the lane next to it at a later point. Past studies 
have reported that the latter method would be more effective than the conventional climbing lane method. Figure 6 
illustrates the conventional method and this new method. 
The effect of correcting lane utilization during periods of higher traffic volume was estimated based on data 
obtained when construction regulations were in place that required an inner lane to be added and an outer 
lane to be closed. The results indicate that the new method proved more effective than the conventional 
method in correcting lane utilization. (Oguchi, 2009) 
The respective effects of adding various different types of auxiliary lanes were analyzed by means of a 
traffic flow simulation. The results showed that capacity before congestion was higher when the new 
method of creating an auxiliary lane was used than it was when the conventional method was used. (Xing et 
al., 2009) 
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Figure 6 Two methods of creating an auxiliary lane 
4. Analysis of the auxiliary lane’s effect 
A field survey was conducted before and during the test. An overview of this survey is shown in Table 3. The 
main detection points from which data were acquired are shown in Figure 2, and details concerning these points are 
described in Table 4. The traffic conditions experienced before and after the climbing lane was redesignated as a 
standard lane were compared. This section describes how the lane utilization rates and the vehicle headway figures 
for the auxiliary-lane section, and upstream and lower stream lanes varied between before and after the test. 
 
Table 3 Overview of the survey 
 
Status Survey date no. Survey date Holiday 
Max. queue 
length (km) 
Recording by 
VTR and 
reading 
Each vehicle's data 
from vehicle 
detector 
Pre-test 1-1 12th Oct. 2009 (Mon.) o 30.8 o - 1-2 22nd Nov. 2009 (Sun.) o 17.0 o o 
Mid-test 
2-1 31st Jan. 2010 (Sun.) o 12.2 o o 
2-2 28th Mar. 2010 (Sun.) o 23.6 o o 
2-3 11th Apr. 2010 (Sun.) o 25.8 o o 
2-4 18th Apr. 2010 (Sun.) o 23.6 o o 
2-5 3rd May 2010 (Mon.) o 31.4 o o 
2-6 4th Jul. 2010 (Sun.) o 18.8 o o 
 
 
Table 4 Main vehicle detection points 
 
Detection 
point 
Location 
(KP) 
Detection point positioning Data obtained 
A 43.14 Located in the 2-lane section, upstream of 
the additional lane 
5-minute aggregate based on data 
obtained from a vehicle detector 
B 42.676 Located in the 3-lane section, near the 
beginning of the additional lane 
Read from VTR data 
C 41.8 Located in the 3-lane section, 400 m 
upstream of the end of the additional lane 
Read from VTR data 
D 41.21 Located in the 2-lane section, slightly 
downstream of the end of the additional lane 
5-minute aggregate based on data 
obtained from a vehicle detector 
E 40.43 Located in the 2-lane section, near the 
bottleneck 
5-minute aggregate based on data 
obtained from a vehicle detector 
Direction of traffic
Outer lane added and later merged with lane next to it 
(climbing lane type)
(Median)
Inner lane added but outer lane still merged with lane next to it
Direction of traffic
(Median)
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4.1. Variations in lane utilization 
4.1.1. General conditions 
Figure 7 shows a comparison of the lane utilization rates measured before and during the test for a point in time 
15 minutes immediately prior to the congestion period on survey date 1-1 (pre-test) and survey date 2-2 (mid-test). 
The outer-lane (i.e. climbing-lane) utilization rate before the test was very low (4.0 to 4.9%). 
The inner-, middle-, and outer-lane utilization rates measured during the test in the auxiliary-lane section 
(detection point C) were 21.2%, 42.4% and 36.4%, respectively. These figures show that the three lanes 
were used relatively uniformly during the test. 
During the test, the inner-lane utilization rate fell from 60.2% at detection point A to 52.7% by detection 
point D.  
Table 5 show the inner-lane utilization rates at the major detection points on the pre- and mid-test survey dates. 
Further details are provided hereafter. 
4.1.2. Variations in lane utilization at the start of the auxiliary-lane section 
Table 5 provide a comparison between the pre- and mid-test inner-lane utilization rates at detection points A (at 
KP 43.14) and B (at KP 42.676) that was conducted to assess the auxiliary lane’s effect on the rates at these points.  
Before the test, little variation in the inner-lane utilization rates at detection points A and B was observed. 
During the test, the inner-lane utilization rate at detection point B ranged from 5.5 to 16.3%, which was 
substantially lower than that at detection point A. 
4.1.3. Variations in lane utilization at the end of the auxiliary-lane section 
For the inner-lane utilization rates at detection point D (at KP 41.21), refer to the relevant figures in Table 5. 
The inner-lane utilization rate at detection point D during the test ranged from 47.8 to 52.7%, which is 
between 3.7 and 8.6% lower than before the test. 
 
 
 
 
 
 
 
 
Figure 7 Lane utilization in the test section (pre- and mid-test) 
 
Table 5 Inner-lane utilization at the main detection points 
 
 Inner-lane utilization rate (%) Difference 
Main detection points 
Survey date no. 
A (KP 
43.14) 
B (KP 
42.676) 
C (KP 
41.80 
D (KP 
41.21) 
E  (KP 
40.43) B-A D-A E-D E-A 
Pre-test 1-1 61.5 59.8 55.3 56.4 58.5 -1.7 -5.1 2.1 -3.0 
Mid-test 
2-1 62.5 5.4 34.4 51.3 56.6 -57.1 -11.2 5.3 -5.9 
2-2 60.2 14.8 36.4 52.7 55.5 -45.4 -7.5 2.8 -4.7 
2-3 62.4 14.8 34.9 51.0 55.1 -47.6 -11.4 4.1 -7.3 
2-4 60.3 14.3 28.4 49.9 55.7 -46.0 -10.4 5.8 -4.6 
2-5 58.8 12.8 34.1 47.8 55.8 -46.0 -11.0 8.0 -3.0 
2-6 59.3 16.3 33.4 49.9 55.8 -43.0 -9.4 5.9 -3.5 
 
Detection 
point A
Direction of traffic
21.2%
42.4%
36.4% 52.7%
47.3%
60.2%
39.8%
14.8%
47.7%
37.5%
Survey date 2-2 (mid-test)
Detection 
point B
Detection 
point C
Detection 
point D
4.0%
40.7%
55.3% 56.4%
43.6%
61.5%
38.5%
59.8%
35.3%
4.9%
Detection 
point A
Detection 
point B
Detection 
point C
Detection 
point D
Survey date 1-1 (pre-test)
Direction of traffic
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4.1.4. Comparison of lane utilization at the beginning and the end of the auxiliary-lane section  
Figure 8 shows the relationship between traffic volume and inner-lane utilization at detection point A (at KP 
43.14), detection point D (at KP 41.21) and detection point E (at KP 40.43) based on the 5-minute interval data 
obtained from the vehicle detectors for a point in time 1 hour immediately prior to the congestion period. The pre-
test survey was conducted on 23 days on which congestion occurred but no congestion mitigation measures were 
taken during the following periods: from June to August 2008 and in July 2009. The mid-test survey was conducted 
on 36 days on which congestion occurred during the following period: from the start of the test on 28th January 
2010 until the middle of July 2010. The differences between the inner-lane utilization rates at detection points D and 
A for a point in time 15 minutes immediately prior to the congestion period on the various survey dates are shown in 
the “D-A” column in Table 5. The following are some observations based on the data obtained. 
The inner-lane utilization rate at detection point A tended to rise slightly during the test compared to before 
the test. 
The inner-lane utilization rate at detection point D decreased significantly during the test compared to 
before the test. 
The difference between the inner-lane utilization rate of the upstream and lower stream lanes of the 
auxiliary-lane section on each survey date (single day) was -5.1% before the test, but fell to between -7.5 
and -11.4% during the test. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8 Relationship between traffic volume and inner-lane utilization 
 
4.2. Headway distribution 
The headway distribution data for detection point D (at KP 41.21) was obtained from a vehicle detector. Data for 
a 15-minute period prior to the congestion period on survey date 1-2 (pre-test) was compared with those for an 
uninterrupted 15-minute period immediately prior to the congestion period on survey date 2-1 (mid-test) when the 
number of vehicles that passed through this section was equal to the number before the test (approximately 2,800 
vehicles per hour [vph]). 
Table 6 shows the following information regarding headway distribution on the outer and inner lanes before and 
during the test: the average, the standard deviation, the 15th percentile, the 50th percentile, and the 85th percentile. 
The headway distribution for the inner lane is shown in Figure 9. 
Vehicles with a headway of 3.0 seconds or less were defined as a platoon, or a following vehicle, and other 
vehicles were defined as a non-following vehicle. There were many following vehicles that ran through a platoon 
before the test, but non-following vehicles that did not form a platoon increased during the test.    
Among the number of vehicles using the inner lane, the number of clustered vehicles with a headway 
ranging from 1.2 to 3.0 seconds decreased. 
The number of non-following vehicles that are believed to avoid a platoon, increased from 70 (19%) before 
the test to 81 (23%) during the test. 
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Table 6 Headway indices for detection point D 
 
 
Outer lane Inner lane 
Pre-test Mid-test Pre-test Mid-test 
Number of samples 316 346 384 354 
Standard deviation (sec.) 2.13 1.77 2.27 2.65 
Average (sec.) 2.85 2.59 2.34 2.53 
85th, 50th and 15th percentile (sec.) 4.30, 2.30, 1.33 4.10, 2.00, 1.30 3.40, 1.70, 1.00 4.00, 1.60, 0.90 
Headway over 3.0 sec. Number 98 84 70 81 Ratio 33% 26% 19% 23% 
 
 
 
 
 
 
 
 
 
 
Figure 9 Headway distribution in the inner lane at detection point D 
 
4.3. Summary of the auxiliary lane’s effect 
Based on the above-mentioned results, the effect of this new type of auxiliary-lane section (for which an inner 
lane is added at the start and the outer lane narrows at the end) can be summarized as follows. 
All lanes in the auxiliary-lane section were used, with no excessive imbalance occurring as a result of 
drivers exhibiting a bias toward using a specific lane. 
The new type of auxiliary-lane section employed in this study proved to effective, and a more effective 
means of correcting the bias toward using the inner lane, a key contributor to congestion, than the 
conventional type of auxiliary-lane section (for which an outer lane is added and later merged with the lane 
next to it). 
A platoon at the end of the auxiliary lane is less likely with the new type of auxiliary-lane section than with 
the conventional type. 
5. The Auxiliary Lane’s Effect on Downstream Bottlenecks 
This section describes traffic phenomena that occur downstream of the end of the auxiliary-lane section, as well 
as what effect the auxiliary lane had on mitigating traffic congestion in downstream bottlenecks. 
5.1. Variations in lane utilization from the end of the auxiliary-lane section to the bottleneck 
A comparison is also conducted of the inner-lane utilization rates on this survey date at detection points A, D and 
E (using data from Table 5) to examine variations in inner-lane utilization at these points. 
During the test on the survey date, the inner-lane utilization rate increased by an amount ranging from 2.8 to 
8.0% between detection points D and E, and the effect of rectifying the lane utilization rate declined.  
Comparison between detection point A and detection point D in Figure 8 also confirmed a similar trend. 
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Before the test, the inner-lane utilization rate decreased by 3.0% between detection points A and E, but 
during the test, it decreased by 3.0 to 7.3%. These results show that correction of imbalanced lane utilization 
at the downstream bottleneck could be observed on some survey dates. 
5.2. The auxiliary lane’s effect on congestion 
Traffic capacity was calculated based on the 5-minute interval data that were obtained from the vehicle detector 
at detection point E. The effect of the auxiliary lane on congestion mitigation was estimated based on the results of 
this calculation. 
5.2.1. Traffic capacity 
For traffic capacities, the capacity before congestion and the capacity during congestion were calculated.  
The pre-test survey was conducted on 23 days on which congestion occurred but no congestion mitigation 
measures were taken during the following period: from June to August 2008 and in July 2009. The mid-test survey 
was conducted on 11 days on which congestion occurred during the following period: from the start of the test on 
28th January 2010 until the middle of April 2010. 
The results of this survey are shown in Table 7. No statistically significant difference was observed between the 
pre-test capacity before congestion and the mid-test capacity before congestion, but the latter was approximately 70 
vph higher than the former. The mid-test capacity during congestion was approximately 50 vph higher than the pre-
test capacity. 
 
Table 7 Comparison of pre- and mid-test bottleneck capacities 
 
 Capacity before congestion Capacity during congestion 
Pre-test (a) Mid-test (b) (b)-(a) Pre-test (a) Mid-test (b) (b)-(a) 
Number of samples 23 11 - 1,620 643 - 
Average [vph] 2,775 2,841 66 2,480 2,530 50 
Outer lane [vph] 1,191 1,251 60 1,147 1,169 22 
Inner lane [vph] 1,584 1,590 6 1,333 1,361 28 
 
5.2.2. Estimation of the auxiliary lane’s effect on congestion mitigation 
The effect that the auxiliary lane had on congestion mitigation for seven days out of the above-said eleven days 
with congestion excluding the days when traffic accidents and other incidents occurred during congestion was 
estimated based on the following assumptions. 
The pre- and mid-test 5-minute interval data obtained before the congestion period reveals that the mid-test 
traffic capacity before congestion exceeds the pre-test capacity. Given this, it can be assumed that the 
capacity before congestion would have been lower if the test had not been conducted than it was when the 
test was actually conducted. Furthermore, a certain number of 5-minute interval data samples taken 
throughout a single day to measure capacity during congestion will have a value that exceeds the mean 
capacity for that day. As fewer such samples would be expected to be obtained if the test had not been 
conducted than when the test was actually conducted, the authors defined the reduction in congestion 
duration as being the period of time corresponding to the difference between the number of such samples 
that were actually obtained and the number that would have been obtained had the test not been conducted. 
In order to determine what the capacity during congestion would have been had the test not been conducted, 
the difference between the pre- and mid-test mean capacities during congestion was deducted from the value 
actually observed. After the congestion period, the difference between the pre- and mid-test mean capacities 
during congestion was deducted from the mean observed value on that day. 
The actual results and the hypothetical results (i.e. the results that would have been obtained had the test not been 
conducted) are shown in Table 8. The congestion volume (km·h), which was calculated based on the congestion 
length accumulated every 5 minutes, was 18% lower than would have been the case had the test not been conducted. 
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Table 8 Estimation of the auxiliary lane’s effect of congestion mitigation 
 
Condition Congestion duration (h) Max. queue length (km) Congestion 
volume (km/h) Average Total Average Total 
Hypothetical results (a) 7.49 52.40 21.46 150.20 762.0 
Actual results (b) 7.07 49.50 19.71 138.00 626.1 
(b)-(a) -0.41 -2.90 -1.74 -12.20 -135.9 
((b)-(a))/(a) -5.5% -5.5% -8.1% -8.1% -17.8% 
 
6. Summary 
In this study, the effect of this new type of auxiliary-lane section, for which an inner lane is added at the start and 
the outer lane narrows at the end, on mitigating congestion (e.g. by reducing the use of overtaking lanes from about 
60% to 50% on average on upstream lanes, and alleviating a platoon) has been confirmed from field observation 
data. 
However, it was confirmed that the end of the tested auxiliary-lane section was away from bottlenecks, and that 
the effect of rectifying the lane utilization rate has declined near the bottlenecks.  The effect of congestion mitigation 
was calculated based on the data for the limited period of time, but the effect of congestion mitigation might have 
not been fully attained. 
The lane utilization rate was rectified at the end of the auxiliary lane, for which an inner lane was added at the 
start and the outer lane narrows at the end. If this condition is maintained upto bottlenecks, the capacity before 
congestion will increase on the outer lane, and the capacity on bottlenecks can be increased.  Therefore, maintaining 
the effect of rectifying the lane utilization rate upto bottlenecks in the test section will be one of our challenges. 
This study is limited, particularly in terms of the traffic capacity calculations, in that it is based on information 
obtained during a limited period of less than 3 months. For this reason, it is necessary for more data to be 
accumulated if the probable bottleneck capacity is to be accurately ascertained. In this respect, there are still 
challenges to be faced in terms of the methods used to evaluate the effect of an expected value and its validation. 
The authors plan to conduct this test until March 2011, and will continue to collect and analyze the data obtained. 
They will also address any future challenges that the test may give rise to. 
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